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,ABSTRACT
. Three distinctions are usually made between norm- andk
criterion-referenced measures. They are: (1) their measurement forms,
that is, student performance in relation to the ‘performance of other
students or with respect to some specific ch.terJ.on, (2) general or
specific kinds of objectives in which the measures -are founded; and
~(3) their modes of construction, that is, reliance upon items that
‘differentiate among students or items that reveal degree of mastery
- on a ‘given obJectJ.ve. ‘The results of examinations of how both kinds
of measures are - actually constructed and: used, however, indicate that

. these kinds of distinctions are m::.sleadmg and can weaken the overall

value of the evaluation effort., it is' recommended that, for-
evaluation purposes, the essential difference  between *nrm— and.
‘crlterlon—referenced measures should not be viewed as ca intrm51c

' measurement difference but rather as a question of the lnterpretatlon )

of that measurement's results. With respect to ongoing evaluation, it
is. suggested that both norm- and criterion-referenced interpretations
are needed for such diverse purposes as (1) identifying program
components needing improvement, (2) identifying students’ needing
special  attention, (3) providing the-basis for -accounsability
systems, and (Q) determining whether a program is being implemented
as planned. It is concluded that unless both kinds of interpretations
are made, realistic evaluations cannot be made. (Author)
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The arguments on both sides of the controversy of nomm- versus |

cr1terlon referenced measurement are 1rre1evant when they are compared to

- what we know about the actual use of tests .n evaluatlon. As a case in

o pomt, Husek and Popham (1969) have stated that "Norm-referenced measures

(V) F

TR

-
1 vy
LW

are . . . used to ascertam an. 1nd1v1dua1's performance in relatlonshlp to

the performance of other 1nd1V1duals on. the same measurmg dev1ce . e

Cr1ter10n-r°ferenced measures . . . ‘are used to ascerta:.n an 1nd1v1dual' '

- status w1th respect to scme cr1ter10n, i.e.,. performance standard Unfor-‘

tmately, this: frequently-clted dlstlnctxon between norm- and cr1ter10n-

. referenced measurement does not make a great deal of sense, since the same
‘measurmg dev1ce can be used for both purposes (Klem, 1970) That 1s,

» “ one can Ube the same scores on a glven measure both to compare the perfor-

mance of different students and to assess whether each student has achleved

a certain level or standard of proficiency. Professional competency

measures such as the Real Estate and Bar examinations illustrate this

1. Prepared for presentation at a symposium on "The Relative
Strengths of Norm-Referenced and Criterion-Referenced Achievement Tests,"
1972 Convention of the American Psychological Association, Honolulu, Hawan,
September 5, 1972.

2. The author's fornulation of many ideas expressed in this paper
was facilitated greatly by his discussions of the topic area with Professor
Eva Baker and Professor W. James Popham of UCLA.
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: double use.‘. cores on these kinds of tests are often reported in terms of
v each student's rank as well as whether a g1ven score constltutes passing.
| A second supposed d15t1nct1on between these two k.mds of measures is’
that only cr1ter10n-referenced 1nstrmnentsdealvw1th spec1f1c obj ect1ves. |
Thls 1s hardly the case. My colleagues at UCLA (Skager, 1971) are in the}
process of bulld:mg measures at various levels 1n a h1erar"hy of ob3ect1ves .
by obtam:Lng a representatlve sample of test 1tems from measures used to
~assess performa.nce at lower levels of tlus h1era.rchy. Measures constructed
at all levels are based on well def:.ned obJectlves, it 1s Just that some of
these obJectlves are more general than others. Thus, 1f one of the supposed
dltferences between norm- and cntenon-referenced measures is that norm-
referenced tests are more general in nature, then 1t appears that this di-
v' tmction mvolves a purely arbltrary Judgment based on test ‘length and the
. 'number of subobJectlves assessed There 1s no flmdamental d1fference in the

nature of the measures themselves. Some people think there is, however, s:unply-_ o

because short measures of only a few spec1f1c obJect:Lves are used for assess-' ‘
. mg relatlvely small unlts of mstructlon, th.le the more general measures .
are supposed to assess student performance across a muc.h wider range of
skills and knowledge (Klein, 1971). Both kinds of measures should still be
based on cbjectives. The failure of many nationally normed achievement

tests to do this well is a fault of such measures, not a fault of norm

referencing per se.
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o student s knowledge, abllll.')’, and prlor experlence at the t:une he. encounters

: that 1tem. Thus the item"2 x 4 = 7" ma y be d1ff1cu1t for some students at

A th1rd factor thar is supposed to d1fferent1ate ﬂorm- and cr1ter10n- -

referenced measures is the set of dec151on rules used in reta.1n1ng or delet1ng

1tems from the final form of the ‘measure, Both kmds of measures should

contca.n only 1tems measurmg the objectives. covered by ‘the test but ‘the

vnorm-rnferenced mstrument is also supposed to harve 1tems that d1fferent1 ate

among, students of vary:mg levels of ab111ty or knowledge. Items that are too
easy or too hard are deleted An 1tem s d1ff1culty, of course, is not some- -

th.mg :mherent in the 1tem 1tse1f but rather, is a functlon of the

one po1nt in the1r educat:.on, but very easy for them at subsequent pomts.

If a student gets th:.s 1tem cor'rect 1t is also 11ke1y that he w111 get the

; 1teni "2 x2=7 correct but we would have to lcnow more about the student s o s

age. and educat1on to pred:.ct well. whether he. would answer correctly the 1tem a

o "2 x 7 = " even though all of these 1tems deal w1th the same obJect1ve area.
” “r.ﬂmely the nultlpllcatlon of two. smgle d1g1t mtegers. If a student

- answered a11 of these 1tems correctly or. fa.11ed all of them, we would have o

gamed relat1ve1y 11tt1e mfonnatlon about hlS performance capab111t1es. »I_f,"

“on the ‘other hand ‘we were able to. fmd that pomt ‘on the scale of item diffi-

culties for a given objective at which he answered all the items correctly
but.beyond. which he could.not.perform.in terms of getting more difficult
items correct, th'en"we would know at what level the student had mastered the-
objective. 'The trick, therefore, is not to construct a test to just measure
an.objective.but, rather, ‘to.construct one that pinpoints most accurately a

given student's performance.level with respect to that objective or a series of objec-

.tives, Thus, the wider the scope of the abilities and experiences of students taking

a test, the wider the range of item difficulties that have to be included to ensure




[PEMLE

a. full scale has been developed U51ng several test 1tems of the same
d1ff1cu1ty for a glven obJectlve 1s, therefore, a rather uneconomlcal use
.of te-tmg t1me (unless, of course; the 1tems are very unrellable) ThlS
is true of both the so-called norm- and cr1ter10n-referenced measures and _
pomts out that there should. be no d1fference in their modes of constructlon. |
~In those rare 51tuat10ns in wh:.ch mformatlon 1s desired only about whether
' students have reached a certaln performance level on a glven obJectlve, then
one need only construct two or three items at that level to’ assess whether
it has been reached It would not bevnece_ssary to_havea separate measure
for this purpose. LT | | | .' - |
The foregomg dlscussmn has J.ndlcated that there is no fundamental
d1fference in norm- or crlterlon-referenced measu:res 1n terms of the1r
~,focus foundatlon in obJectlves, or in thelr de51red modes of constructlon.
‘The dlfference between norm- and cr1tenon-referenced approaches, therefore, |

" is not in the measurement but 1n the 1nterpretat10n of the results of that

: measurement. One can now ask whether'ongomg evaluatlons should emphas:Lze
: one or both of these two kJ.nds of J.nterpretatlons I contend that both are
| .requ;l.red Thls can be seen by enanum.ng four quite diVerse purposes for
: wh:.ch an ongoing evaluatlon might be conducted. These purposes are as’
follows:

1. Identifyiné program components that need improvement.

2, Identifying students needing special attention.

3. Providing the basis for teacher accountability and school
accreditation systemns.

4. Determining whether a program is being implemented as planned.




Identlfy-mg Program Components Need;.ng I@rovement

Program and currlculum developers are among the most a\n.d proponents
~of the cr1tenon-referenced approach espec1a11y when it comes to 1dent11y1ng‘

program components need1ng J.mprovement. They contend that one mst f1rst

state the obJectJ.ves an mstructlonal program should stnve to achieve and

then measure student performance w:th respect to these obJectlves. If a

g1ven component of a program’ fan.ls to yield the de51red changes in student

performance ‘one must then mod:.fy this component until it works successfully
| ‘ I followecl thlS log1c J.n developmg a tra1n1ng workshop in evalua- '
i--tlon (Klein, et al. y 1971 K1e1n & Nadeau, 1971) Thls process mvolved |
‘constructlng an m1t1a1 draft of. the workshop, field testmg 1t mak1ng

R ' rev151ons, field testmg 1t aga1n, and sov ‘on unt11 I was satlsfled that most

.of the people who part1c1pated in the workshOp would do well on each of 1ts

' obJectlves. Although thJ.S sounds 11ke a str1ct1y cr1tenon-referenced
‘anproach 1 frequently re11ed on: rormatlve data to help make dec151ons
about the-program.. Thls often took the form of a questlon about whether

| ' | | - a. g1ven change in the matena.ls, entallmg rmch longer 1nstructlona1 t:une, |

5 was. worth the mcrease in. scores that would accrue from it. Sun:.la.rly, if

'two aJternatlve ways of: presentmg certam mformatlon took the same amount

of. mstructlonal time, but one yielded higher test scores, I would have had

‘a good basis for deciding which.one to use. In short, comparative data
about.alternative program.units.as.well as criterion-referenced data about ) 1

a.given unit's success was useful and necessary for the purposes of product

development.

Identify'inLStﬂdents Needing Attention

A second purpose for."c_onducting ongoing evaluations is to identify

———— i e e

students or groups of students needing special attention in the sense that
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: they are not achieving: some or a11 of a program's.‘objectiVes. It is 1nter-
. :cstlng to note, in thlS conte*ct that if a11 the students in a program were

not achlevmg a given obJectlve then thlS purpose would not be an 1ssue. |
“In other words one would not look at an 1nd1v1dual student but mstead ’
| would beg1n to questlon the eff1cacy of the whole program. Now 1f we follou

'thls log1c one step further, 1t becomes obV1ous that.we are makmg norm- :

referenced mterpretatlons in the sense that we are comparlng what is happen- T

ing to some students versus the reference group of all the other student.:.
Th:l.s sltuatlon was 111ustrated well durmg the development of a

, neu read1ng program. One facet of thlS program is of partlcular relevance

- to the so-called 1ssue of norm- versus cr1ter10n-referenced measurement.

Thls aspect mvolves a cr1ter10n-referenced pacmg, mon1tor1ng, and rep01 t1ng

system that actually 1mproves the rate and 1eve1 of student aduevenent in

the program (Su111van § N:l.edermeyer, 1972) A sa11ent feature of thlS

system is a matr.uc of students by obJect;wes in whlch the ce11 entr1es

- 1nd1cate the degree to whlch each student is ach1ev1ng each of the program s

obJect:Lves over the per10d of the program's operatlon. ~One need only to ‘_ '
. -glance at these charts to 1dent1fy students and groups ‘of students who are
mastermg the program 's obj ectives relatively slowly or qulckly. o ‘

When one of the program developers was field testing this reading

program in a school district, he noted that all but one of the kindergarten
classes were on schedule in meeting the program's objectives. When the teacher
whose class had the discrepant results was confronted with this information,
she claimed she had not tried to implement the program because she felt

it was too hard for her students. - The program developer, despite




‘his training and experience in the bastions of the criterion-referenced
- school of thought, rep11ed "Your students are no less able than students
in other kJ.ndergarten classes in thJ.s school, if the students in these

' classes can do the work, why can t your students do 1t‘?" (Nledermeyer, 1972)

The only normatlve data left out of this argument was the transformatlon of o
the average rate of student mastery of the program s ObJ ect1ves 1nto grade-.

level equlvalents. .

Th:.s case pomts out a common msconcepuon w1th respect to cr:.terlon-

referenced measurement, namely the supposed lac;c of varlance in student ‘ e 1
scores. Thls msconceptlon has been brought about by the fallure to recog-

- nize that student performance 1s a fum.tlon of both the leVel and rate of B o ‘

_l ,l | student learnmg. If the Jocus is.on level then the scores should be
| - reported in temms of number or percent correct smce rate has e11:her been
| held constant or 1gnored (such as test:.ng all students on a g1ven date) ..
If. the. focus is on. rate, then scores . should be reported in tenns of the -
P tme :Lt takes to achleve a g1ven cr1ter10n standard 1.e., smce level’is
o held constant. The followmg two sltuatlons mvolvmg selectlon declslons - v} :

111ustrate these dlfferences in foc1 as well as the mterrelatlonshlps of

_ _illevel and. rate. o

a. .Applicants for a typing job.are selected solely on the

‘basis of their relative typing proficiency. The time

: it took an appllcant to gain the level of proficiency
: : needed to be hired .is ignored.

v ~ b. A programto train pilots.retains only ‘those students
3 * 'who have mastered a given.criterion level in the first
10 hours. of instruction. .This is done because exper-
ience has indicated that students who fail to progress
‘ : at this rate will take too long to complete the entire
; ' training progranm.




'I'he foregolng klnds of 51tuat10ns have led to assessmg variance

among students in the norm-referenced approach by' means of comput1ng
d1fferences in the levels of performance wh:l.le in the cr1ter1on-referenced
approach the vana.nce among students li assessed by computmg d1fferences |

in the tl.mes it ta.kes to adueve vauous performanoe levels. Thus, there

is variance in student performa:nce in both approac.hes, the questlon is to :

- "lcnow where to look for it, If rate is held constant the vanance is in

level* if level is held constant, the. var1ance is in rate. '

The pub11c s deslre for having student performance reported in -

- terms of grade level equwalents (desplte the many shortcomlngs of thls type
' of scale) may result from the fact that grade equlvalents appear to comb:r.ne

| vboth level and rate of performance. Ind1ces such as percentiles, standard

: scores, and the number of obJectlves ach1eved by vanous percentages of
'students may not have received such acceptance because they do not 1nteg-rate

' the concepts of level and rate.

Accountablllty and Accredltatlon Systems |

Ca11forma, aJ.ong with many other states, is begmmng to 1nst1tute

vanous Iaws requ1r1ng teachers to be held accountable for their students' ;

: perrormance in meeting various educatloml objectives.:. Thls ‘trend has led

to a third purpose for ongoing evaluations of educational programs; namely:

prov:.d:mg the data base for mak.mg decisions about the adequacy of the

performance of the students in each teacher's class. A corresponding set
of practices for accrediting schools is being’ considered by several other
state legislatures and departments of education. All of these systems

consistently acknowledge two important factors that must be included in any

accountability or accreditation approach that relies on test data; first,
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' ’student' perfonnance should be ‘mea.sured and the scores reported with respect
to specific goals or obj ect'i\:res.,band‘ second there must be soine‘ controllor' o |

: adJustment for 1n1t1a1 d1fferences in student ab111tv and performance i Aé'_' ,
(Popham 1971 Kle1n, 1972 Klein § Alkln 1972) These two cons:.derations’ '
are, of course, respectlvely the essence of the criterion- and norm-referenced

| approaches. Further, reports to the pub11c regard:ng the results of such f"' |
systems ‘will conta.m both types of mformatlon. In the case of accredltatlon,

‘for example, the results would be reported in terms of wher.her a school‘

students were performmg at an acceptable 1eve1 i.e., cr1ter10n standard
- as'well as in the normat1ve terms of whether the obtained etudent performance
'was below, at, or above a 1eve1 that could reasonably be expected of then, '

g:wen their ab111t1es, skllls, and attltudes prlor to entermg the school

Iy

.Implementatlon Bvaluat1 on. -
| In thls paper I have noted that one of the purposes of conductmg

. an ongomg evaluat1on was to obtam data on each of a program s ObJeCtJ.VeS

._,.;.“1.... e .‘_:{.

'so as to 1dent1fy the pa:rtlcular program procedures that may be causing

e o ——

' d1fferent1a1 performance levels among students. Tlus is done to pronde

mformatlon for correctlng def1c1enc1es as well as to obtam w1der use of

~the procedures that have been shown to be more effectlve. An analy51s of
a program's procedures, on the other hand, might indicate the various
, kinds of. processes that deserve. attentlon in terms of their potential for
‘ - producing differences in student. performance. An analysis of these procedures
| would. involve the use of interviews, observations, checklists, unobtrusive indi-
cators, and related measurement techniques. The results of such an evaluation

would, of course, be reported in both norm- and .criterion-referenced terms. This

|
1

would entail 'describing whether a given procedure was or was not implemented

‘along with an indication of the degree or quality of this inplementation.

L9




. data to that obta:l.ned w1th the teac.hers who were not usmg the new system.’

One study that 111ustrates the mportance of usmg norm- and criterion-

referenced mterpretatlons of mplementatlon data mvolved evaluation of a

school dlStI‘lCt'S teacher appralsal and J.mprovement plan (N1edermeyer § Klem,

: 1972) This plan was be1ng tried out in five of a d1str1ct's 26 elementary ‘

schools. One of the ‘important goals of thJ.s plan was that 1t should encourage

' teachers to focus their attention on student performance rather than Just it -
~ the :ms*ructlonal technloues and matenals they emplcy- - This corresponds to

- the d1st:.nct10n between product and process cr1ter1a. An mvestlgatlon of

whether or not thls goal was ach.1eved was carrled out in part by asklng a.
sample of a11 the teachers in the dlStIlCt the follomng questlon

Br1ef1y describe two examples or indicants that 111ustrate how .
your teaching effectiveness improved this year or has been
improved over previous years due to the teacher evaluation '
system in’ “your school

A content analys:.s of the answers was done to. determn.ne the extent to wluch
"‘a teacher rep11ed in terms of processes employed versus s"udent performances
. obta:.ned. The resu1ts of thls analysxs 1nd1cated that for teachers ‘who

were trymg out the new program, 508 emphasrzed a product or1en1.at10n and
:50 were neutral or emphas:.zed the process or1entatlon. In order to

) deternu.ne the s:.gmflcance of th:rs result however, one mist ‘compare these

3
In.short, one often needs a normative frame of reference in order to help

set reasonable criterion levels.

Summary and Conclusions

In this discussion I cited four quite diverse purposes for conducting

3. The results for teachers in the traditional evaluation system
were 13% and 87%, respectively.
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| ongo:mg evaluatlons of educatlonal progrms . These pur,aoses Qaned con- |
siderably in. thelr scope and emphases ’ ranglng frof year*y periodic reporf”;"v
ing of summary test results to. almost daily recordmg of individual student
performance, and from an emphas:.s on. outcomes and prodnct development to an
emphasm on process varlables. Desplte thJs diversity, there 15 Clear

eV1dence that one need.s both norm- and crite n.on-referenced mterpretatlons

.of the data obta.med in such eValuatlons in order to make rea115t1c appralsals ﬁ

of the program bemg mvestlgated
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